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Hard copy (HC) Microfiche ( . I n a previous paper [Harris and Priester (1962) ] we published theoret i c a l working models for the solar-cycle variation of' thz upper atmosphere based upon a working hypothesis concerning thz dependence of the heat sources on the s o l a r a c t i v i t y . Therein it was assumed -faute de mieux -t h a t the fluxes of both heat sources (extreme u l t r a v i o l e t f l u x and "corpuscular" heat flux) vary i n proportion t o the monthly averages of the solar 10. M .Roemer (1963) .
A more refined analysis is presently being c a r r i e d out by (1962)] make 2 cross over between day and night curve very unlikely a t a n Theoretical considerations [ H a r r i s and Priestcia l t i t u d e as high a s 300 km. Furthermore, L.G.Jacchia and J. Slowely (1962) found an appreci&ly l a r g e r diurnal amplitude a t 350 km from Explorer I for the yezr 1960.
I n Fig. k i t i s seen t h a t towards low solar a c t i v i t y the diurnal ampli-
The theory shows t h a t t h i s phenoxtude increases zt low a l t i t u d e s (300 km).
enon follows fron ' ;he lowering of the atomic oxygen l a y e r during the decreasii2z phase of solar a c t i v i t y .
The pronounced increase of thz s c a l e height a t higher a l t i t u d e s (zbo?rc 6 0~ km) (as seen i n Fig 4) can be explained by the lowering of the helium layer. The smaller diurnal mplitud.: i n the observational curves above 600 km indicates that a g r e a t e r amount of helium must be present than assuned i n the t h e o r e t i c a l models. M.Roemer (1963) finds a b e t t e r agreement w i t h d a t a obtained from Echo I when using a t h e o r e t i c a l model which has a 2.5 times greater amount of helium [I.Harris. (lg63)] than i n the t h e o r e t i c a l I models mentioned above.
are compmed with the appropriate data by K i n g -H e l e . l o c a l time, on A p r i l 3, 1963 a t 260 kn a l t i t u d e and temperate l a t i t u d e s the measured deusity w a s 2.7 *d4 g ~m '~. The average solar 10.7 cm I'lux w a s about 75 i n the usual u n i t s . Thus, using the r e l a t i o n shown i n Fig. I a t h e o r e t i c a l mode7 .%;ith parameter S = 100 is applicable.
A t 2l:OO hours
If one p l o t s the nighttime-and daytime-temperatures of the theoretic a l models using the new empirical r e l a t i o n ( Fig. 1) one obtains an excellent agreement with the nighttime-temperatures derived by L .G. Jacchia (1963) who used M.Nicholet's (1961) models f o r the conva-sion of observed d e n s i t i e s i n t o temperatures (Fig. 6 ) . The daytime temperatures shcw a systematic d i fference of about 100 t o 150 OK.
1) For a given density a t any height Nicholet's models f u r n i s h one value f o r the temperature independent of l o c a l time contrary t o the Harris-Priester models, where the r e l a t i o n between density and temperature a t a given height depends on l o c a l time (Fig. 7 ) . 
There a r e indications t h a t the diurnal amplitude i n t h i s model i s s l i g h t l y
This could be explained by two reasons:
This i s due t o the f a c t that the l a t t e r There-
For the
2) The t h e o r e t i c a l models of H a r r i s and P r i e s t e r a r e based on the too large, which again can account for a difference of 50 t o 100 OK.
Conclusions: from 1958 t o 1963 has shown that the t h e o r e t i c a l models give agoodrepresent a t i o n of the atmospheric properties and t h e i r changes during the decreasing
phase of s o l a r a c t i v i t y i f the r e l a t i o n given i n Fig. 1 Further comparisons with forthcoming data f o r the years 1965 through 1968
will.reveal whether the same empirical r e l a t i o n holds also f o r the i m r e a s i n g phase of the 11-year cycle.
Rerererlces :
H a r r i s , I. and W. P r i e s t e r : The dotted s t r a i g h t l i n e represents tiic ii??l iifii il:.ry vorliin~); h y~~o t h e s i s used i n the paper by Harris arid Priesicr (1.562). Relation between density and temperature f o r e i g h t d i f f e r e n t heights from 200 t o 1000 km according t o the Harris-Priester
